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LENS UNIT 

BACKGROUND OF THE INVENTION 
Field of "the Invention 

The present invention relates to a lens unit for 
photography capable of remote/local control to control 
focus and wobbling mechanisms by power, and a camera 
system using it. 
Related Background Art 

The focus control of the lens unit for photography 
is effected either by manipulating a focus ring 
directly by hand or by power-driving a focus mechanism 
of the lens unit by use of such an actuator as a motor. 
For power-driving of the focus mechanism, there are a 
mode (local mode) in which the focus control is carried 
out based on a control signal outputted in response to 
manipulation of a demand incorporated in or connected 
to the lens unit and a mode ( remote mode ) in which the 
focus control is carried out based on a control signal 
from a focus operating means or an autofocus means of a 
TV camera unit connected to the lens unit or based on a 
control signal outputted in response to manipulation of 
a demand on a camera control unit CCU connected to the 
TV camera unit. 

The lens unit has a changeover function for 
changeover between the local mode and the remote mode 
and a changeover instruction of mode is given from a 
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mode changeover switch provided in the camera unit or 
in the CCU to the lens unit, 
^^^^^j^^ '^^^ chai^geover function between these remote/ local 

modes is provided as an interface between a large- size 
5 TV camera unity used conventionally in studios etc. , 

and the lens uraLt. The interface between the large TV 
camera unit and Vihe lens unit is constructed as a 
system of so-calPed parallel connection in which each 
connector pin is a^ssigned to a signal of one function, 

o \ 

10 using a large connector with many pins. In this system 

t \ 

a remote/ local changeover signal is sent to the lens 

H \ 

Ly unit by use of a dedicated wire through one connector 

\ 

tt| pin. Under this setup, the remote/local signal from 

p the CCU or from the cabiera unit is transmitted to the 

! ,.„„^. ...... \„ ™ „ 

that either the remote mode or the local mode is set 
instantly in the lens unVt. 

On the other hand, in the case of a small-size TV 
camera unit and a lens unit for this small TV camera, 
20 they are connected in parallel by a small connector 
with less pins. The small TV camera units have been 
used in such circumstances that a cameraman carried the 
camera system on the shoulder outdoor to take a picture 
by himself, and there was no need for the remote mode. 
25 Therefore, the conventional interfaces were not 

provided with the changeover function between the 
remote mode and the local mode. 




- 3 " 

^(JU^V^- (k^^ However \ desires are increasing recently for the 

autofocus systeyi for outdoor photography as well, and 

thus the autofocus function is also demanded for the 

small TV camera umits. This raised the necessity for 

5 exchanges of many information between the small TV 

camera unit with the. autofocus function, and the lens 

unit. The parallel Aiterface of small connector is, 

however, short of connector pins, and thus a digital 

serial interface is also added to the existing parallel 

10 interface, whereby exchanges of many information are 

□ made by digital signals, further, the digital serial 

Ld interface is provided with >±;he changeover function 
i \ 

Oj between the remote mode and >^he local mode of focusing. 
Q At present still many users also possess the small 

m 

Py 15 TV camera units without the serial interface and have 

desires for using the lens unit with the AF function 
having the serial interface, in a mounted state on the 
small TV camera unit without the serial interface, 
though not using the AF function. 
20 When the lens unit with the digital serial 

interface is mounted on the small TV camera unit 
without the serial interface, there arises, however, a 
problem that an instruction of setting of either the 
remote mode or the local mode cannot be sent from the 
25 small TV camera unit to the lens unit, so that the 
focus operation of the lens unit is disabled. 
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SUMMARY OF THE INVENTION 

One fespect of the application is to provide a lens 
unit or a ^amera system, the lens unit being connected 
to a camera Vnit and being selectively set either in a 
5 mode in which\ control is effected according to a 

control signal\from the lens unit or in a mode in which 
control is effected according to a control signal from 
the camera unit A wherein the lens unit comprises a 
setting circuit ^r setting the mode in which control 
10 is effected according to the control signal from the 



O lens unit, when conupunication is absent from the camera 

y 

Ly unit after on of pow^r, 

fQ vj^LK^* One^ aspect^of the application is to provide a lens 

p unit having a serial interface, wherein when no signal 

m 

'f^i 15 for mode setting input through a digital serial 

J interface of a sma3\L TV camera unit at on of power, it 

^ is determined that ifhe small TV camera unit mounted is 

a small TV camera unit without the digital serial 
interface, and whereinVa focus control mode is 
20 automatically set in a local mode for controlling the 
lens unit by a demand incorporated in or connected to 
the lens unit, whereby the lens unit with the serial 
interface can be used in combination with the small TV 
camera unit without the digital serial interface 
25 .jb»»'^4%ou^;»a£^^---^^^ie4^tl^^ 
^^^JfsQ aspect of TOe application is to provide a lens 

unit or a camera systOTt, wherein after on of power, the 
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focus oontrol mode is first sel: in the mode in which 
. control isSeff acted according to the control signal 
from the lensNanit and wherein when communication is 
absent from the %amera unit thereafter, the mode in 
5 which control is effected according to the control 
signal from the lens tmit is maintained* 
\£L)*^* (Xp^^ aspect of the application is to provide a lens 

unit or a carAera system, wherein at on of power the 

focus control mode is forced into the mode in which 

\ 

10 control is effected according to the control signal 
g from the lens unit \and wherein when serial digital 

communication is absent thereafter, the mentioned mode 
^ 4fS— 4na'^4^^&&a«i%edM^ 
Q The other objects of the present invention will 

15 become more apparent from the embodiments described 
referring to the drawings* 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 As a block diagram of a camera system (a 
20 combination with a camera unit having no digital 
interface), which is the first embodiment of the 
present invention ; 

Fig. 2^±s a block diagram of a camera system (a 
combination with a camera unit having a digital 
25 interface), which is the first embodiment of the 
present invention; 

Fig. 3 /is an operation flowchart of the lens unit 
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in "the above camera system; 

Fig. 4/^ a flowchart for setting of the remote 
mode in the above lens unit; 

Fig. ^ is a flowchart for setting of the local 



mode in the a6ove lens unit; 
iA ar 



■J: 



Fig. 6A and Fig. 6Br are a perspective external 
view of the above lens unit and a perspective external 
view of the focus demand connected to the above lens 
unit, respectively; t 

Q / J 

10 Fig. 7 A, Fig. 7^, and Fig. 7C are display examples 

in the view finder of the camera unit connected to the 
lens unit; and 

Fig. 8 'is an operation flowchart of a lens unit, 
which is the second embodiment of the present 



a 

'^l 15 invention. 

rJ 

K DESCRIPTION OF THE PREFERRED EMBODIMENTS 

( First Embodiment ) 

Fig. 1 and Fig. 2 illustrate camera systems of the 

20 first embodiment of the present invention. The camera 
system of Fig. 1 is an illustration of a combination of 
lens unit 1 for photography having a digital serial 
interface with a small TV camera unit 2 having no 
digital serial interface. 

25 ^pSb*6 .O^*^^^ lens unit 1 ^ provided with a remote/local 
changeover switch (SWl)^l for changeover between the 
remote mode and the localXmode of focus control, a CPUa 



i 



12 havingN^a digital serial communication function, a 
focus systeihyl4 of lens, a focus driving circuit 15 for 
driving the focus system 14, a wobbling system 16 of 
lens, a wobbling otiving circuit 17 for driving the 
wobbling system 16, and a display 18. An external 
focus demand 13, which Vs manipulated by a cameraman, 
is connected to the remotWlocal changeover switch 

The camera system of Fig. 2 is an illustration of 
a combination of the lens unit 1 for photography having 
the digital serial interface with a small TV camera 
unit 3 having a digital serial interface. 

The lens unit 1 is the same as that shown in Fig. 
1. Numeral 19 designates an AF switch for actuating 
the AF (autofocus) operation, which is connected from 
the outside to the CPUa 12 of the lens unit 1. 
\)^ Q^^^he small TV \amera unit 3 is provided with a CPUb 
31 having the seria A communication function and a 
display 32 such as a view finder. The CPUb 31 is 
connected through the dMital serial interfaces to the 
CPUa 12 of the lens unitV, whereby the CPUs can 
exchange many information occluding information from a 
remote/local changeover switch 42 as described 
he^e»jrf^ a£tejs »s». 

A camera control unit (CCU) 4 is connected to the 
camera unit 3, and this CCU 4 is provided with a focus 
demand 41 connected to the remote/ local changeover 
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switch ( SWl ) 11 of the lens unit 1, the focus demand 41 
being used in the remote mode of focus control, and the 
remote/local changeover switch 42 for changeover 
between the remote mode and the local mode. 

In the camera systems constructed as described 
above, the CPUa 12 of the lens unit 1 executes the 
program for setting of focus control mode shown in Fig. 
3 to Fig. 5. First, Fig. 3 illustrates the main 
routine . 



lQ ^OJvN^ n* /^^ step 51 ^he CPU detects on of power supply of 

Q the lens unit 1. \The power to the lens unit 1 is 

yj supplied from either the camera unit 2 or the camera 

unit 3. If the camera unit 2, 3 and the lens unit 1 



are electrically connected before on of power supply, 
15 the power supply of tl^ camera unit 2, 3 and the lens 
unit 1 will become up sd.multaneously accordingly. The 
lens unit 1 is also allqwed to be connected to the 
camera unit 2, 3 later in a state where the power is 
already on in the camera unit 2, 3. 
20 ,^^)l^*(j)'^^With detecting on of power, the CPU proceeds to 

step 52 to deternu^e whether there is input of a serial 
signal (mode settin\ information, information of 
manipulation of the f^cus demand 41, etc.) from the 
camera unit connected vo the lens unit 1 . When the 
25 camera unit 2 is connected to the lens unit 1, no 
serial signal is input to Nthe CPUa 12, because the 
camera unit 2 has no digital serial interface. On the 



other har\d, when "the camera unit 3 is connected to the 
lens unit the CPUb 31 of the camera unit 3 is 
operating before or starts operating at the same time 
as the CPUa 12V. of the lens unit 1 does, responsive to 
the up timing ok power described above. When the CPUa 
12 determines whether a serial signal is input from the 
camera unit, the &erial signal is already outputted 
from the CPUb 31 of \ the camera unit 3 or the serial 
signal will be outpuVted from the CPUb 31 with a lapse 
of some time accordingLLy . 

When it is determined in step 52 that no input of 
serial signal is present, input of a serial signal is 
awaited for a predetermined time with repeating the 
routine of step 58 and step 52. When input of a serial 
signal is absent with a lapse of the predetermined 
time, it is determined that the camera unit connected 
has no digital serial interface, and the CPU goes to 
step 56 to set the focus control mode in the local 
mode. The specific operation in step 56 will be 
described hereinafter . 

On the other hand, when it is determined in step 
52 that there is input of a serial signal, the CPU 
proceeds to step 53 under a decision that the camera 
unit connected has the digital serial interface. In 
step 53 it is determined whether the mode setting 
information in the serial signal input is an indication 
of the local mode or an indication of the remote mode. 
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When the mode setting information is one indicating the 
local mode, the CPU goes to step 56 to set the focus 
control mode in the local mode. When the mode setting 
information is one indicating the remote mode, the CPU 
5 goes to step 54 to set the focus control mode in the 
remote mode. 

In step 56 the CPU carries out the local mode 
setting subroutine shown in Fig. 5. In step 61 a 
wobbling lens (not illustrated) of the wobbling system 
10 16 used in the AF operation is moved to a predetermined 
Q position of the origin, which is determined for the 

m cases of operation in photography using a camera 

without the autofocus function, and is fixed there. 
Then the CPU proceeds to step 62 to change the 
15 remote/ local changeover switch ( SWl ) 11 over to the 
=r= local position, thus setting the control mode in the 

03 local mode. 

In step 54 the CPU carries out the remote mode 
setting subroutine shown in Fig. 4. In step 71 the 
20 wobbling lens of the wobbling system 16 used in the AF 
operation is first moved to the position of the origin, 
so as to be ready for the wobbling operation with input 
of an instruction for moving the wobbling lens from the 
camera unit 3. When the focus manipulation information 
25 from the camera unit 3 is input from the focus demand 
41 of the ecu 4 at this time (or when the manual focus 
mode is set in the camera unit 3 ) , the instruction to 
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move "the wobbling lens is not input from the camera 
unit 3, so that the wobbling lens is maintained at the 
position of the origin. On the other hand, when the 
autofocus mode is set in the camera unit 3, the 
5 instruction to move the wobbling lens is input from the 
camera unit 3, so as to actuate the wobbling lens. 

Then the CPU goes to step 72 to change the 
remote/local changeover switch (SWl) 11 over to the 
remote position, thus setting the remote mode. 

O 

10 When the remote mode is set in step 54 or when the 

p local mode is set in step 56, as described above, the 

ijj CPU then moves to step 55 or 57, respectively, to carry 

out display of focus mode. As shown in Fig. 6A, the 
lens unit 1 is provided with a display lamp (the 
15 display 18 shown in Fig. 1) for indicating setting of 
the remote mode by an off state thereof and indicating 
setting of the local mode by an on state. Going to 
step 55, the CPU turns this display lamp 18 off; going 
to step 57, the CPU turns the display lamp 18 on to 
20 display the focus mode currently set. 

It can also be contemplated that the focus demand 
13 is provided with a display lamp 13a as shown in Fig. 
6B and this display lamp 13 is turned off or on in step 
55 or 57. 

25 In a further possible setup, where the camera unit 

3 is connected to the lens unit 1, the CPUb 31 of the 
camera unit 3 functions, as shown in Fig. 7A, to make 



m 
f 
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the display 32 display the focus control mode set at 
present (the local mode in the figure) in the view 
finder of the camera unit 3. 

When the remote mode is set according to the 
program described above, the lens unit 1 controls the 
focus system 14, based on the manipulation information 
of the focus demand 41 in the CCU 4, as one control 
form in the remote mode. As another control form, when 
the AF switch 19 connected to the lens unit 1 is 
depressed, the focus system 14 is controlled based on 
the AF information from the CPUb 31 of the camera unit 
3 . The AF information is input to the lens unit 1 as a 
signal for moving the focus system 14 and the wobbling 
system 16, which is obtained in such a way that the 
CPUb 31 processes an electric video signal outputted 
from such an image pickup device as a CCD not 
illustrated in the camera unit 3 in accordance with an 
image projected thereon through the lens unit 1. 

From the si^e of the lens unit 1, there is no 
difference betweeia the focus control based on the 
manipulation inforimtion of the focus demand 41 of the 
CCU 4 and the focus control based on the AF information 
from the camera unit 3\in the sense that the focus 
control of the lens uni^ 1 is carried out according to 
the information from the camera unit, but it is more 
convenient for the cameraman to be informed of the 
difference between the control forms. It is thus 
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desirableNln step 55 described above to display setting 
of the remote^ mode as described above and to display 
CCU/AF (the focus^ control according to the manipulation 
information from t^e CCU 4 / the focus control 
5 according to the AF information from the camera unit 3 ) 
by on/off of a display Vamp 20 or 13b or to display 
characters in the view fVider, as shown in Figs. 6 A and 
6B or in Figs. 7B and 7C. \lri another preferred setup, 

the three kinds, CCU, AF, and local, may be displayed 

P \ 

10 by on of respective display la^nps. 

p In the camera system of the first embodiment 

y 

Ijj described above, when the camera unit 2 without the 

digital serial interface is connected to the lens unit 
f«i 1 having the serial interface, the focus control mode 

m 

15 is automatically set in the local mode. Therefore, the 
1- focus control can be performed according to 

© manipulation of the focus demand 13 connected to the 

lens unit 1 from the time of power on even in such a 
combination of the lens unit with the camera unit. 
20 (Second Embodiment) 

Fig. 8 illustrates a focus control mode setting 
program of the lens unit 1 in a camera system of the 
second embodiment according to the present invention. 
Fundamental constituent elements (steps) of this 
25 program are substantially the same as those in the 
program of the first embodiment, and therefore 
redundant description will be omitted by denoting the 



- 14 - 



common elements by the same reference symbols. The 
present embodiment is different from the first 
embodiment in that the flow goes to step 56 immediately 
after detection of power on of the lens unit 1 in step 
51, to set the local mode. 

After the local mode is set and displayed in step 
56 and step 57, the flow goes to step 52 to determine 
whether a serial signal is input from the camera unit. 
When no input of serial signal is given after a lapse 
of the predetermined time in step 58, the flow returns 
to step 56 to maintain the setting of the local mode. 
On the other hand, when a serial signal is input from 
the camera unit, the flow goes to step 54 and step 55 
to switch the mode into the remote mode and display the 
remote mode . 



Q^n^ By employing 'ohe arrangement wherein the local 
mode is first set bAon of power as described, the 
cameraman, even usingVthe camera unit 2 without the 
serial interface, can start the focus operation while 
manipulating the focus demand 13 connected to the lens 
unit 1 immediately after ®n of power. 

The first and second embodiments above were 
described as to the remote/local setting of the focus 
control mode, but the present invention can also be 
applied to remote/local setting of diaphragm (iris) 
control, variable focus (zoom) control, and macro and 
variable power lens (extender) control modes, and so 




on. 

In the embodiments changeover of mode is carried 
out by detecting the signal from the CCU through the 
camera by the CPUa 12 of lens, but the mode changeover 
may also be carried out by direct communication from 
the CCU with the CPUa 12 of the lens unit- 



